Evaluation of ornithine decarboxylase activity as a marker for tumor growth rate in malignant tumors.
Ornithine decarboxylase (ODC) is a rate-limiting enzyme in the synthesis of polyamines. Polyamines regulate DNA synthesis by a mechanism that is not fully understood. High levels of polyamines and ODC activity are associated with rapid cell growth, particularly in tumor tissues. The aim of this study was to determine whether ODC activity as a marker for rapid alterations in tumor growth could be used to investigate whether nutritional support in cancer patients stimulates tumor cell proliferation. Weight-losing head and neck cancer patients and tumor-bearing mice (MCG 101, C57/BL) were studied during different feeding regimens. The ODC activity in tumor tissue was investigated in relation to the following variables: (1) histopathologic differentiation; (2) DNA content; and (3) bromodeoxyuridine (BrdUrd) incorporation into DNA. After the animals were starved for 24 hours, a significant reduction of tumor growth was demonstrated in the experimental tumor along with a reduction of ODC activity, an accumulation of cells in the G0G1 phase, and a reduction of cells incorporating BrdUrd into DNA. Refeeding after 24 hours generated a response by all variables. Tumor biopsy specimens from patients with head and neck cancer malignancies demonstrated aneuploidy in the cells of 70% of the patients. High ODC activity in tumor tissue was demonstrated mainly among poorly differentiated tumors, and ODC activity was correlated with the compartment size of aneuploidic cells in the tumor. High ODC activity indicated a poor short-term survival (1 year). It was concluded that experimental tumor growth is highly dependent on host feeding. However, there was no evidence supporting the claim that nutritional support to cancer patients stimulates tumor cell proliferation. Determination of ODC activity may be used to monitor rapid changes in DNA synthesis and may have prognostic significance for survival.